IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In Re Application of: 

Confirmation No.: 6019 
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Group Art Unit: 1642 

Serial No.: 09/921,406 

Examiner: Gary B. Nickol 
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DocketNo. 10010313-1 (50112-1970) 

For: Classifying Cancers 

DECLARATION OF ZOHAR H. YAKHINI 
PHftSTTA>JTT0^7r FK ?1 m 

Commissioner of Patents 
Alexandria, VA 22313-1450 

Sir, 

I, Zohar H. Yakhini, hereby declare that: 

1) The invention embodied in the above-identified patent application is directed 
to methods for classifying cancers. 

2) I am advised that the United States Patent and Trademark Office has rejected 
one or more claims presently pending in the above-identified patent application based, at least 
in part, upon Bittner, et aL Molecular classification of cutaneous malignant melanoma by 
gene expression. Nature; Vol. 46 pp. 536-40; 3 August 2000 (herein, Bittner). 1 am further 
advised that the effective priority date of the Bittner publication is August 3, 2000. 

3) The invention, however, as embodied in the claims of the present invention was 
completed by me and my co-inventors Amir Ben-Dor, Michael Bittner, Paul Metzler, Yidong 
Chen, Nicholas M. Sampas, and Michael E. Dougherty in this country prior to August 3, 2000. 
Specifically, the invention was "completed" by virtue of reduction to practice prior to the 
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August 3, 2000 priority date of the Bittner publication. 

4) As evidence that the present invention was so characterized by reduction to 
practice, Exhibit "A" is attached hereto. 

5) Exhibit "A" is a copy of an email sent from co-inventor Michael Bittner to co- 
inventors of the present application that has attached thereto a draft manuscript of the Bittner 
reference. The manuscript attached to the email of Exhibit A is in substantially the same form 
as the published manuscript: The email of Exhibit A predates the Bittner reference, and 
includes details of the methods described in part or in whole at least in independent claims 1, 4, 
26, and 28 (with like features contained in respective dependent claims as well). Dates and 
sensitive information (e. g . , email addresses) have been redacted in the document in accordance 
with applicable USPTO rules. 

6) The actual manuscript attached to the email of the Exhibit A is not included in 
Exhibit A because it is not in an electronic form that can be accessed by the Applicants at this 
time. The co-inventor Michael Bittner is no longer employed by the National Institutes of 
Health, and therefore is not able to access the electronic records that contain the manuscript. 

7) As further evidence that the present invention was reduced to practice prior to 
publication of the Bittner reference, Exhibit "B" is attached hereto. 

8) Exhibit "B" is a copy of the PowerPoint® presentation that I developed along 
• with at least one of my co-inventors. The PowerPoint® presentation predates the Bittner 

reference, and includes details of the methods described in part or in whole at least in 
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independent claims 1 . 4, 26, and 28 (with like features contained in respective dependent claims 
as well). In particular, me graph of the gene expression patterns on Slide 5 of the document is 
identical or substantially similar to FIG. 2B of the instant patent application that identifies genes 
that discriminate melanoma clusters, including the top 22 genes obtained by multi-dimensional 
scaling (MDS) analysis ranking genes accordmg to their impact on minimizing cluster volume 
and maximizing center-to-center inter-cluster distance. In addition, the MDS graph depicted on 
slide 4 of the document is identical or substantially similar to FIG. IB of the instant patent 
application, that shows the clustering of gene expression data, and indicates in particular a MDS 
three-dimensional plot of all 31 cutaneous melanoma samples showing major clustering of 19 
samples, and the remaining 12 outlying samples. One skilled in the art would be able to arrive 
at the method of claim 1 by reviewing the data and suggestions of the PowerPoint* presentation 
of Exhibit B. 

9) Upon information and belief, the Examiner is relying on similar data from the Bittner 
reference as that shown in the document of Exhibit B to reject the instant claims. The inventors 
of the present application developed the subject matter of the Bittner reference prior to the 
publication date of the Bittner reference. 

,0) As additional evidence that the present invention was reduced to practice prior to 
publication of the Bittner reference, Exhibit "C" is attached hereto. 

11) Exhibit "C" is a copy of the invention disclosure submitted to the legal department of 
Agilent Technologies, the Assignee of record. The invention disclosure includes details of the 
m ethods described in part or in whole at least in independent claims 1, 4, 26, and 28 (with like 
features contained in respective dependent claims as well). In particular, the invention 
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disciosure discusses on page , a meotod o f diagnosing an aggressive form of cancer, based on 
bating expression of WNT5A gene. On page 2 of the — disciosure, ft. invent 
indicate that theWNTSA's roie in rneianoma metastasis was suggested in the conclusions of the 
Bia „„ reference. Therefore, because the invent are dl «*d as authors on the »»- 
reference, the inventors reoueed .he invention ,0 practice prior ,0 the pub.ication d„« of the 
Bl!m „ reference. Dates nave been redacted in the document in accordance with applicabie 
USPTO rules. 
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I hereby declare that all statements made herein are of my own knowledge are true and 
that all statements are made on information and belief and are believed to be true; and further, 
that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 



Date 




Zohar H. Yakhinl 
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Lee, Cynthia 



From: 
Sent: 
To: 
Cc: 

Subject: 





manuscript 



Melanoma_MS.p 
df.sit 

Hi All, 

Appended is the revised version of the melanoma manuscript. A few of the 
math symbols got killed when I put this into pdf format, but they are 
right in the submitted ms . 



This file was compressed with Aladdin Systems Stuff it. A free 
decompression tool, Aladdin Expander for either Windows or Mac may be 
obtained from the company's internet site at: 
http : //www. aladdinsys . com/ down loads/ index .html 



Best , 
Mike 
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Melanoma Metastasis Inhibition Treatment, Monitoring and 

Diagnostic Targets 



Background 

Using microarray technology to measure the expression profiles of some 3000 human 
genes in melanoma samples, a putative subclass of melanoma was discovered. The 
expression characteristics of this subtype correlate well with expression characteristics of 
a less aggressive type of uveal melanoma. Details of this study are in Bittner et al, 
Nature, August 2000. Genes that are underexpressed in this putative subtype are expected 
to be related to the metastasis and progress process of the disease. Some of the more 
differentially expressed amongst these constitute potential disease stage indicators and 
treatment targets. 

The Invention 

WNT5A is one of the genes overexpressed in the more mobile melanoma samples. It is 
sharply differentially expressed, as indicated by its relevance scores (attached figures 
show lists of scores). It is also narrowly expressed in the stable class and more spread in 
the mobile samples, as indicated by the IQRdiff score. The role of WNT5A in melanoma 
metastasis is further validated by direct measurements of the difference in extracellular 
matrix penetration, testing samples with low natural WNT5A against the same samples 
with WNT5A induced expression and against high natural WNT5A samples. 

r 

While tjie sharp differential expression of WNT5 A suggests it is useful as an indicator of 
the disdase state, the direct validation goes further to suggest it is an independent cause of 
the increased mobility of the cells and therefore a potential therapeutic target. Possible 
therapeutic approaches will be anti-sense or other inhibition mechanisms, keeping 
WNT5A at low levels. 

Claims outline 

• WNT5A as a component of a melanoma staging or diagnostic assay. 

• WNT5A as a target for melanoma therapeutics. 

• WNT5A as a component of therapies or diagnostic approaches to other cancers or 
other disease where increased cell mobility can accelerate progress. 

• Other genes from this study as components of potential melanoma diagnostic and 
therapeutic approaches. 



Invention Disclosure 



Amir Ben-Dor 
Zohar Yakhini 




Agilent Technologies 



Innovating the HP Way 



EXHIBI T <^ 
PAGE ^ OF ^ 



NHGRI/Agilent Labs Confidential Page 2 



Prior Art 

As indicated above, WNT5A*s role in melanoma metastasis was suggested in the 
conclusions of the study published in Nature, August 2000. It is one of many genes listed 
there as related to melanoma clinical behaviour. Its role as a cause for increased cell 
mobility is validated in an unpublished NHGRI study. 

Additional Documents 

An invention disclosure submitted by Bittner et al, at the NIH. These should be combined 
to a single co-invention 

Inventorship 

From Agilent Labs: Amir Ben-Dor, Zohar Yakhini. 
From NHGRI: as listed in their disclosure. 
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324901 win gJ ess-type MMTV integration site family, member 5A 



Putative melanoma type 
Other melanoma tissues 
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-2 
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Expression level 



324901 wingless-type MMTV integration site family, member 5A 
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Other melanoma tissues 
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X XX 
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Figure 1. Expression levels of WNTSA, for the two types of melanoma suggested in Bittner et al, 
2000. Actual numbers in the top plot are log ratios and in the bottom plot the actual ratios. Gaussian 
fits for each class are depicted Gaussian distribution assumption is better founded for the log ratio 
values. 
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I IS core: -24551. down}5891 1 5 matrix metaHoprotemase 1 [interstitial coflagenase) 
[Score: -21 891. upJ41 7357 MAP KINASE PHOSPHATASE-1 

[Score: -1.5754, up]37796 "Secreted phosphoprotein 1 (osteopontin. bone sialoprotein \f 
I [Score: -1 .51 54. down]357278 ESTs 

[Score: -1.49(3. up]303864 iun 6 proto-oncogene 



Score: -1 4698. du^nl324yul ' wnqle^-K'pe MMTV integration site family, member 5A 



[Score: 
[[Score: 
[Score: 
[Score: 
I [Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[[Score: 
I [Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[Score: 
[Score: 
I [Score: 



-1.4233. up]2B8652 CYCLIN-DEPENDENT KINASE INHIBITOR 1 
-1.4149. up]31251 ESTs 
-1 .41 29, down]328692 Interleukin 8 

•1 .3751 , down]358531 "Human c-jun proto oncogene (JUN J, complete cds, clone hCJ-1 " 
-1 .2942, upJ363799 "Homo sapiens clkl mRNA, complete cds 1 ' 
•1 .28. down]51 91 6 "phospholipase C, beta 4 M 
-1 .2K>8. down]1 08837 "Small inducible cytokine A2 (monocyte chemotactic protein 1 , homologous to mouse Sig 
-1 .264. up]1 22428 jun B proto-oncogene 
-1.2103, up]322537 ESTs 

-1.1885, down]24642 "Human autotaxin mRNA, complete cds" 
-1.1755. down]36790 "Secretory granule, neuroendocrine protein 1 [7B2 protein?' 
-1 .1 523, up]840942 "major histocompatibility complex, class II, DP beta 1 " 
-1.116. up]245774 1 '2.3-bisphosphoglycerate mutase" 

•1 .081 8. down]8601 7 "Intercellular adhesion molecule 1 (CD54). human rhinovirus receptor" 
-1 .0777. downjl 99945 "transglutaminase 2 (C polypeptide, protein-glutamine-gamma-glutamyItran$ferase)' , 
•1.0764. down]486074 DUAL SPECIFICITY MITOGEN-ACTIVATED PROTEIN KINASE KINASE 1 
•1 .0279. up]768370 1 'ras homolog gene family, member B" 
-1.0168, up]34327 P55-C-F0S PROTO-ONCOGENE PROTEIN 
1 .(W95, down]8271 56 small nuclear ribonucleoprotein polypeptide B" 
"phospholipase C, beta 4" 
ESTs 

Human insulin-like growth factor binding protein 5 (IGFBP5) mRNA 
'Plasminogen activator, tissue type (t-PA)" 



-0.9915. down]324815 
-0.98621. down]782547 
-0.96481, downl45542 
-0.95693, down]25154 



Figure 2 A list of genes, ranked according to the difference in the IQRs for the two melanoma classes, IQR = 
Inter Quartile Range. Large IQR difference indicates that the gene is more narrowly or stably expressed in one 
class versus the other. WNT5A is 6 th from the top and the 3 rd amongst genes that are overexpressed in the mobile 
samples. The figure is a screenshot from BioClassify by Agilent Laboratories. 
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Score:0. 07281 3, upJ391 59 
[Score: 0.1 5302, upjl 08208 
Score: 0.1 5456, upp1 81 4 
Score: 0.1 7468, up]234237 
Score: 0.1 7828, upJB41 308 
Score 0.1 8769, up]31 251 
Score: 0.1 8979, down]1 281 00 
Score: 0.19839, do wn}357278 



Phosphoglycerate mutase 1 (brain) 

"hydro^acyl-Coerayme A dehydogenase/3-ketoacyl-Coenzyme A thiolase/enoyl-Coen2ym{j 
cy statin B (stefin B) 
pirin 

H. sapiens mRNA for myosin light chain kinase 
ESTs 

"Syndecan 4 (amphiglycan, ryudocan)" 
ESTs 



Score: 0.19907, up]36775 "ESTs, Highly similar to MITOCHONDRIAL TRIFUNCTONAL ENZYME ALPHA SUBLIMIT 
Score: 0.20821 , down]470621 Cycfrvdependent kinase 7 (homolog of Xenopus M01 5 cdk-activating kinase] 
Score: 0.212, up]71 3660 "Homo sapiens m6b1 mRNA, complete cds" 
Score: 0.21 732, down]44563 growth associated protein 43 
Score: 0.21 924, up]5Q043 rryelin basic protein 

Score: 0. 221 1 1 , up]471 91 8 I nterceDular adhesion molectde 2 [ 



Score: 0.22119. down 



'.-1MTV integral ion site farnilv 



rnber 



$core: 0.22373, upJ770377 H. sapiens mRNA for vacuolar-type H(+) ATPase 115 kDa subunft 

Score: 0.225tB, up]39781 CD 83 antigen (melanoma 1 antigen) 
Score: 0.23194, down]231 85 "hexabrachion (tenascin C, cytotactin)" 

Score: 0.23957, up!271 478 ESTs 

Score: 0.24293, upP8770 "ESTs, Moderately similar to L-SERINE DEHYDRATASE [Homo sapiens]" 

Score: 0.2461 7, upJ276Q91 "inositol 1 ,4,5-trisphosphate 3-kinase B" 

Score: 0.24867, upJ81 3533 "Human scaffold protein Pbp1 mRNA, complete cds" 

Score: 0.24998, upJ268727 "Human mutY homolog (hMYH) gene, complete cds" 
Score: 0.25795, downJ502664 ESTs 

Score: 0.26019, up}823590 "Human sialyltransferase SThM (sthm) mRNA, complete cds" 

Score: 0.26022, up}30601 3 CD20 antigen 

Score: 0.26681, up]5331 6 "MALATE DEHYDROGENASE, CYTOPLASMIC" 

Score: 0.2EJ1 4, up}40831 "Human mitogen induced nuclear orphan receptor (MINOR) mRNA, complete 

Score: 0.26924, upKMBI 0 "Human neutral amino acid transporter B mRNA, complete cds" 




Figure 3. Genes listed according to their Gaussian separation score, a measure of differential expression, beteen the 
two classes of melanoma. WNT5A is 5 th amongst genes overexpressed in mobile samples. 
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